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Abstract 

Overtrading is a common anomaly among stock investors. This study examines the relationship between overtrading and 
investment returns and the impact of the Big Five traits and gender on overtrading in a unilateral trend stock market using a 
simulated stock investment system. The data were derived from a sample of undergraduates from six universities who 
performed in a simulated stock investment situation and had their personality traits measured by the Big Five Personality 
Questionnaire. The results indicate that: (1) Overtrading was significant in rising stock markets, but not significant in falling 
markets. (2) The degree of female investors who overtraded was significant in rising markets. (3) The degree of overtrading 
investors who were high in extroversion or agreeableness was significant in rising markets. The implications of these results 
for more effective investment strategies are discussed. 
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Introduction 

Overtrading is a common anomaly among stock investors, as 
observed in behavioral science research. As early as 1968, Jensen 
found that the returns of the most actively traded mutual funds 
were lower than the market rate of return [1]. Barber et al. [2] 
conducted empirical studies examining individual investor trading 
results in systematic and economically large losses using a 
complete trading history of all investors in Taiwan. Most 
researchers seem to support the existence of overtrading. 
However, other studies, such as that led by Hiemstra and Jones 
[3], determined a significantly positive relationship between 
trading volume and returns, which indicate that investors did 
not overtrade because the more they traded, the more they 
earned. 

Do stock investors trade excessively? Does large trading volume 
reduce investment returns? Do market situations, personality and 
gender affect trading volume and thereby affect returns? Early 
studies were unable to reach an agreement on these questions. 
Insight into these issues would guide investors to adjust their 
investment behavior and increase their investment returns. 

Studies investigating securities investment decisions are difficult 
to perform because an investment decision is similar to a 'black- 
box' in which the identity, asset scale, investing activity and return 
from a trade are sufficiently ambiguous that needed information is 
difficult to access. A number of researchers are able to obtain data 
from brokerage companies, but most of the information is dated. 
In the real market, the behavior of investors is affected by many 
factors, such as experience, knowledge and the market situation. 



These uncontrollable factors render research results unreliable. 
This article uses the simulated stock trading system developed by 
the University of Science and Technology Beijing to gain instant 
and accurate trading data. In the simulated system, the 
participants are allocated a certain amount of fictitious capital 
and stock that they can use to trade in a virtual network, thus 
affecting the price trend of the stocks. As the researchers can hide 
behind the network and act as a large institution to manipulate 
increases and decreases of stock prices, the real-world stock market 
can be simulated more closely. This type of simulated system is, by 
itself, an innovation in the study of experimental economics 
because it can accurately reflect the choices of participants when 
they make investment decisions. More importantly, the system 
allows variables to be manipulated experimentally and enables 
experimental conditions to be controlled, thereby ruling out 
unrelated factors and duplicate tests while simultaneously over- 
coming certain limitations of empirical studies. 

What is the meaning of overtrading? 

In a conclusion that summarized the micro-level foundations of 
behavioral finance, DeBondt and Thaler [4] once noted that over- 
sized transactions in financial markets may be the most difficult to 
explain through traditional finance. By analyzing the transaction 
data of 66,465 investors in a brokerage company from 1991 to 
1996, Barber and Odean [5] found that the annual return for 
those investors, whose transaction volume was comparatively 
large, was 1 1.4 percent, while the average market return was 17.9 
percent. This result indicates that the phenomenon of overtrading 
exists and that a large number of transactions do not yield a higher 
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Figure 1. First Experiment of a Unilaterally Price-Rising 
Situation without Manipulation. 

doi:10.1371/journal.pone.00871 1 l.gOOl 

return. Chen et al., [6] based on ten portfolios, found that stocks 
with the highest turnover of institutional ownership earn 8.9 
percent lower subsequent one-year returns than stocks with the 
lowest turnover of institutional ownership. Tan & Wang [7] 
empirically researched the Chinese securities market and found 
that most of the trading decisions made by investors were wrong 
and that Chinese stock investors had the tendency to overtrade. 
After comparing the trading behavior of male and female 
investors, these authors found that male investors traded more 
excessively than female investors did. Barber and Odean [8] used 
account data for over 35,000 households from a large discount 
brokerage and analyzed the common stock investments of men 
and women from February 1991 through January 1997. These 
authors documented that men trade 45 percent more than women 
do. Trading reduced men's net returns by 2.65 percent per year, as 
opposed to 1.72 percent per year for women. These authors also 
found that men trade more excessively than women do. 

Drawing lessons from the above research, overtrading is defined 
in this paper by a negative relationship between trading volume 
and investment returns. When returns are significantly negatively 
influenced by trading volume, overtrading occurs; otherwise, 
overtrading is not present. 

Is trading hazardous to one's wealth? Our study addresses this 
issue by examining the relationship between trading volume and 
investment returns, as well as the influence of the investment 



situation, the Big Five personality dimensions and gender on 
overtrading. In this article, different investment situations were 
developed by manipulating stock prices, and the Big Five 
personality dimensions of participants were measured. 

Impact of investment situation on trading volume 

In reality, the trading behavior of stock market investors is 
influenced by rising and falling markets. Shefrin and Statman [9] 
proposed a concept called the "disposition effect," where investors 
tend to "sell winners too early and ride losers too long;" that is, 
investors are risk-averse when earning profits and are risk- 
embracing when suffering losses [10], therefore tending to sell 
stocks excessively in unilaterally rising markets and exhibiting 
reluctance to trade in unilaterally falling markets. Kahneman and 
Tversky [1 1] proposed a similar idea called the "prospect theory," 
which stated that under uncertainty, people's utility function was 
concave in the gains region and convex in the loss region, 
indicating that investors avoid risk in gains and embrace risk in 
losses. 

These findings indicate that stock investors make different 
decisions when facing different investment situations, as measured 
by gains and losses. Specifically, when making decisions in possible 
gain situations, investors are risk-averse, selling large amounts of 
stocks when prices go up and becoming likely to trade excessively. 
In contrast, when making decisions in possible loss situations, 
investors tend to be risk-seeking and therefore do nothing when 
prices go down. The first hypothesis of this paper is the following: 

Hypothesis 1: overtrading exists in situations with 
unilaterally rising markets and fades in situations with 
unilaterally falling markets 

Impact of Big Five personality traits on trading 
volume. Previous studies explored the relationship between 
personality traits and investment behaviors using an experimental 
economics approach. Chinese scholars Peng & Wang [12] 
surveyed some stockholders in Shanghai concerning their investing 
behaviors and personality traits. They found that personality and 
temperament are important factors affecting investors' behavior. 
Epstein & Garfield [13] were among the first researchers to divide 
investors into different personality types and explored the 
relationship between personality and investment returns. They 
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Figure 2. Second Experiment of a Unilaterally Price-Rising Situation with Manipulation. 
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Figure 3. Third Experiment of a Unilaterally Price-Rising Situation with Manipulation. 

doi:1 0.1 371 /journal.pone.00871 1 1 .g003 



noted that when a stock fits an investor's personality, the investor 
could gain benefits. The Big Five personalities are considered to be 
present at the highest hierarchical level of individual behavior trait 
descriptions [14] and have considerable generalizability across 
languages and cultures [15]. A large amount of psychological 
research literature suggests that a Big Five personality dimension 
can predict leadership [16], job performance [17,18], life 
outcomes/expectancy [19], academic achievement and years of 
education [20], and other social and economic results [21,22]. 
This paper uses the Big Five personality dimensions to study the 
overtrading behavior of stock investors, which leads to a more 
reasonable forecast regarding the impact of personality on trading 
behavior. 

Extroversion. Extroversion reflects the involvement of indi- 
viduals in the outside world. Individuals with high extroversion 
scores are energetic and sociable, while individuals with low scores 
are independent and introverted [14,23]. Applying these charac- 
teristics in the investment field, we suggest that investors with high 
extroversion scores are able to concentrate on reasonable 
investment decisions in spite of noise in the market. Furthermore, 
these individuals are likely to have good relationships with other 
people in the market; thus, they can access more information for 
investment decisions. Consequently, extroverted investors may be 
more rational and therefore less likely overtrade. Our first 
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Figure 4. First Experiment of a Unilaterally Price-Falling 
Situation with Manipulation. 

doi:1 0.1 371 /journal.pone.00871 1 1 .g004 



hypothesis related to the Big Five personality dimensions is the 
following: 

Hypothesis 2: investors with high extroversion scores are 
unlikely to trade excessively 

Agreeableness. Agreeableness refers to individuals' courte- 
ousness, trustworthiness, tolerance, compassion, generosity and 
cooperative demeanor [14,15,24]. Agreeableness measures an 
individual's tendency toward cooperation, trust, tolerance, com- 
passion, generosity and harmony. High-A individuals sometimes 
may be naive and can be misled by other people. Such individuals 
should improve their ability to question and analyze information, 
focus on details and develop persistence with regard to 
implementation. Excessive concerns and lack of independent 
thinking prevent high-A investors from making decisions decisive- 
ly, resulting in herd behavior and high turnover in the market. 
Turnover in the Chinese stock market is sufficiently high that even 
in the recession year of 2002, the annual turnovers in the 
Shenzhen Exchange and the Shanghai Exchange were 198.9 
percent and 214 percent, respectively [7]. Individuals with high-A 
scores would follow this behavior and trade excessively. Therefore, 
high-A investors tend to trade too much. Our second hypothesis 
related to the Big Five personality dimensions is the following: 

Hypothesis 3: investors with high agreeableness scores 
are likely to trade excessively 

Conscientiousness. Conscientiousness reflects an individu- 
al's tendency to act in an organized, effective, reliable and self- 
disciplined manner [14,15,24]. High-C individuals prefer to be 
realistic and leave work well arranged. Such individuals do not 
make decisions without adequate experience and information. As 
Behling [25] notes, conscientiousness is one of the best predictors 
of work performance. Furthermore, conscientiousness is also a 
powerful predictor of active, problem-focused response strategies 
[26,27]. When making investing decisions, investors are bound to 
control and regulate their impulses and desires. High-C individuals 
are self-disciplined; thus, they control their desire to buy stocks 
with rising prices and sell stocks with falling prices. Therefore, 
high-C investors are reluctant to trade too much. The third 
hypothesis related to the Big Five personality dimensions is the 
following: 
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Figure 5. Second Experiment of a Unilaterally Price-Falling Situation with Manipulation. 

doi:10.1371/journal.pone.0087111.g005 



Hypothesis 4: investors with high conscientiousness 
scores will not trade excessively 

Neuroticism. Neuroticism reflects an individual's tendency 
to experience negative emotions; high-N individuals are apt to 
irrationally overreact to bad feelings and therefore experience 
psychological effects such as anxiety, pressure, hostility, tension, 
anger and depression [14,23]. These individuals tend to be so 
sensitive and emotional that they overreact to ordinary situations 
and tiny frustrations. High-N investors focus on their feelings when 
making investment decisions; thus, once a stock price changes, 
they may experience extreme emotions, exhibit irrational behavior 
and trade too much. The fourth hypothesis related to the Big Five 
personality dimensions is the following: 



Hypothesis 5: investors with high neuroticism scores are 
likely to trade excessively 

Openness. Openness is a personality dimension that repre- 
sents the difference between conservative thought and open 
thought. It is the individual's tendency to pursue novel, artistic, 
flexible and intellectual factors [14,23]. High-O individuals are 
calm, independent and think critically in problem analysis. Such 
individuals are able to provide insight into the core of a problem. 
Wang et al. [28] from Peking University investigated 1,063 
Chinese stockholders from seven cities in China and found that 
there were positive relationships between understanding an 
investment target, investment knowledge, independence, self- 
effectiveness and returns on investments. Investing in stock 
markets requires investors to collect information, make decisions 
accordingly and then to follow strategies. Investors with high 
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Figure 6. Third Experiment of a Unilaterally Price-Falling Situation with Manipulation. 
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Figure 7. Experiment of a Unilaterally Price-Falling Situation with Manipulation. 

doi:1 0.1 371 /journal.pone.00871 1 1 .g007 



openness scores have the advantage of access to information, and 
they are able to respond to changes in a volatile stock market. 
Because high-O investors are knowledgeable and intellectual 
[29,30], they do not engage in overtrading. Our fifth hypothesis 
related to the Big Five personality dimensions is the following: 

Hypothesis 6: investors with high openness scores are 
reluctant to trade excessively impact of gender on 
trading behavior 

Previous research has noted that gender influences investors' 
trading behavior; specifically, men behave over-confidently, while 
women do not [31,32]. Lewellen, Lease & Schlarbaum [33] 
investigated the trading behavior of 972 investors and concluded 
that men have higher predicted stock prices and thus will trade 
more. Barber and Odean [8] also found that men trade more than 
women do by up to 45 percent. Meanwhile, Tan & Wang [7] 
investigated Chinese investors and documented that men have a 
higher tendency to trade excessively than do women. Therefore, 
the seventh hypothesis in this paper is the following: 



Hypothesis 7: overtrading by male investors is more 
significant than overtrading by female investors 

Materials and Methods 

Experimental platform 

Experiments in this paper took place in the financial engineer- 
ing laboratory of Dongling School of Economics and Management 
at the University of Science & Technology Beijing. This platform 
provided technical support for both hardware and software. The 
hardware included the servers and all the computers needed for 
the participants, while the software included the simulated stock 
trading system developed independently by the laboratory. 

One server was used as the web interface server, and another 
server was used as the dealmaker server for the simulated stock 
trading system. Using the web interface server, participants in this 
experiment could determine their asset balance, make deals, 
delegate and revoke deals. The trading information then flowed 
into the dealmaker server, where buy and sell deals were matched 
according to the principle of price priority and time priority, and 
unmatched trading could be revoked by the participants. 
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Figure 8. Experiment of a Unilaterally Price-Falling Situation with Manipulation. 
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Table 1. Descriptive Statistics and Correlation Analysis of 
Returns and Trading Volume. 



Variables 


M 


SD 


1 


2 3 4 


TV in UPR 


12360.81 


1 5994.40 


1 




TV in UPF 


9900.00 


7820.00 


.286* 


1 


R in UPR 


.36 


.35 


-.303** 


-.204 1 


R in UPF 


-.29 


.20 


-.196 


.171 .192 1 



NOTE: TV stands for Trading Volume, R stands for Returns, UPR stands for 
Unilaterally Price Rising situation and UPF stands for Unilaterally Price Falling 
situation. 

*p<0.05, 
**p<0.01. 

doi:1 0.1 371 /joumal.pone.00871 1 1 .tOOT 

Trading system 

In this research, the trading system used was a "T+0"(The 
settlement date of security transactions and denote that the 
settlement and delivery takes place immediately after the 
transaction occurs. To settle means to exchange the shares (stocks) 
for the cash and vice versa.) delivery and settlement system. Due to 
the experimental time limit and to set free the volatility of the stock 
prices and record the returns of investors with different risk 
attitudes, there were no tightening constraints on the price- 
changing margin, such as 5 % or 10%. In this research, the limit of 
the price-rising margin was 500%, while the limit of the price- 
falling margin was 99.9%. 

Experimental investment situation 

Unilateral movement is a common and simple trend in the stock 
market that indicates either a unilateral rising or a unilateral falling 
in stock prices. This research is based on this simple stock trend to 
analyze the impact of investment situations, Big Five personality 
dimensions and gender on overtrading behavior, and leaves the 
analysis of more complicated stock trends to further studies. 

The experimental platform only allowed 160 subjects to be 
studied at one time, to ensure that data took on an apparent trend, 
the research was only designed with one stock. The number of 
shares issued, shareholders and the financial statements(Total 
Assets, Net Property, Cash Flow/Net Sales et al) information 
about the public company can be viewed in the simulation system. 
Participants can calculate the internal value(A stock's internal 
value is the present value of its expected future cash flows to 
common shareholders, based on currently available information). 
Due to the experimental time limit and the main research is on the 
returns of stock trading, there are no dividends. Each of the 
participants in each of the experimental pre-openings was assigned 
¥200,000 virtual cash and 10,000 shares of stock. To induce some 
variation across experiments, opening prices were different. After 
the opening, each test was traded freely at the same time by buyers 
and sellers; Each investment transaction time was 20 minutes, with 
a 5-minute break between each field being enacted by shutting 
down the system. 

Before the experiment, all the participants were required to 
complete the Big Five personality assessment scale. Capital and 
stock were distributed evenly to each participant. The researcher 
then used a hidden account to manipulate the stock price and 
force the stock market to be unilaterally rising or falling, leaving 
the participant investors to make their own investing decisions and 
the computers to record their positions in trading volume and 
investment returns. 



Table 2. Descriptive Statistics and Correlation Analysis of 
Returns and Trading Volume in an inverted treatment order 
experiment. 



Variables 


M 


SD 


1 


2 3 4 


TV in UPR 


5297.87 


13956.52 


1 




TV in UPF 


3944.68 


5485.61 


.346* 


1 


R in UPR 


.96 


1.35 


-.212* 


-.063 1 


R in UPF 


-.41 


.23 


-.045 


-.017 -.564** 1 



NOTE: TV stands for Trading Volume, R stands for Returns, UPR stands for 

Unilaterally Price Rising situation and UPF stands for Unilaterally Price Falling 

situation in an inverted treatment order experiment. 

*p<0.05, 

**p<0.01. 

doi:1 0.1 371 /joumal.pone.00871 1 1 .t002 

The basic principle for manipulation was to control the stock 
prices' stability, or else the unilateral trend would be destroyed. 
Guided by this principle, some manipulations in these experiments 
took place in the third minute, while others took place in the 
fourth minute. Referring to the specific stock price trends, the 
manipulation in each experiment could form a rough trend 
because the stock price was also affected by the commissioned 
price paid by the participants, which was out of our control, as well 
as the stock trend determined by the equilibrium of price put 
forward by both buyers and sellers. Consequently, specific stock 
price trends could be manipulated by the researchers. Therefore, 
in this research, all stock price trends were treated equally, no 
matter the manner in which the trends were generated. 

First, participants were provided with the following instructions: 
"These experiments will be conducted in a simulated stock 
investment situation, and the goal of the experiments is to study 
overtrading and the impact of personality type on the stock trading 
volume. You will be informed of the results at the end of the 
course. We designed one stock for trading in the simulation 
system. The number of shares issued, shareholders and informa- 
tion about the public company available in financial reporting 
statements can be viewed in the simulation system. Each student 
has been assigned ¥200,000 in virtual cash and 10,000 shares of 
stock. You can freely trade stocks after the beginning of the 
experiment. There are no dividends. The final trading returns will 
serve as the main reference for the grading of the investment 
course." Then, participants conducted 6 experiments under non- 
identical conditions over the course of two weeks. The first three 
experiments were conducted in a unilaterally price-rising situation, 
while after two weeks, the following three experiments were 
conducted in a unilaterally price-falling situation. 

To avoid the influence of the experimental market experience 
on the behavior of investors, the same participants conducted two 
further experiments with an inverted treatment order (falling 
prices first, then rising prices). Experimental platforms and 
parameters were the same as the previous experiment, with the 
only change occurring in the order of experimental situations. The 
first experiment was conducted in a unilaterally price-falling 
situation while the following was conducted in a unilaterally price- 
rising situation. 

Participants 

The 1 1 5 participants in this experiment were students in the 
selected investment course at the University of Science and 
Technology Beijing; the students came from different specialized 
subjects from 16 universities. Among the participants, 43.5% were 
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Table 3. Descriptive Statistics and Correlation Analysis. 



Variables 


M 


SD 


1 


2 


3 


4 


5 


6 


7 


8 


Extroversion 


26 79 


5 35 


i 
















Agreeableness 


26.85 


4.37 


.355" 
















Conscientiousness 


27.32 


6.01 


.019 


.286** 














Neuroticism 


32.34 


9.09 


-.008 


-.290** 


.658** 












Openness 


24.66 


4.74 


.644** 


.285** 


-.030 


-.018 










Gender 


.59 


.50 


.224* 


.169 


.003 


.051 


-.095 








TV in UPR 


9900.00 


7820.00 


.000 


.056 


-.086 


-.042 


.138 


-.401** 






TV in UPF 


12360.81 


15994.40 


-.114 


.088 


.136 


-.122 


.107 


-.370** 


.286** 


1 



NOTE: The code of gender (1 = women, 0 = men). TV stands for Trading Volume, R stands for Returns, UPR stands for Unilaterally Price Rising situation and UPF stands for 

Unilaterally Price Falling situation. 

*p<0.05, 

**p<0.01. 

doi:1 0.1 371 /journal.pone.00871 1 1 .t003 



male and 56.5% were female. The students were permitted to 
communicate with one another and to trade online at the same 
time. Each experiment lasted 20 minutes, and there was a 5- 
minute break between each experiment. We employed standard 
psychological methods to study the relationship between person- 
ality and returns, which would not cause physical or psychological 
damage. We followed the guide of the Chinese Ethics Committee 
of Registering Clinical Trials and received the approval of Student 
Affairs, which was responsible for the safety of students and was a 
formal organization at the University of Science and Technology 
Beijing. Due to the number of students and because the students 
were online during the experiments, we only received the students' 
oral consent; however, we also received the approval of the teacher 
in charge, and the students were informed that the purpose of this 
experiment was to study overtrading and the impact of personality 
and gender on trading volume before the experiment was begun, 
After the experiment, the results were shared with the students. 

Measures 

Big Five personality. We used the five broad Big-Five 
personality domains (50 items) from International Personality Item 
Pool (IPIP) [34,35], which uses 10 items to measure each of the 
five scales. Each item used a five-point scaled anchor, including 
strongly disagree, disagree, neutral, agree and strongly agree. IPIP 
scales are completely public domain; thus, no permission is 
required under any circumstances. The measure procedure also 
received the approval of Student Affairs at the University of 
Science & Technology Beijing. We used LISREL8.7 to verify the 
validity and deleted some items which did not satisfy some 
criteria(Factor loading>0.5), at last extroversion was measured 



Table 4. T-test of the effect of gender on trading volume. 





Market situations Gender 


M 


T 


Sig 


UPR Man 


12933.33 


3.658 


.000 


Female 


6691.23 






UPF Man 


14807.40 


2.392 


.019 


Female 


6907.97 






NOTE: UPR stands for Unilaterally Price Rising situation and UPF stands for 



Unilaterally Price Falling situation. 
doi:1 0.1 371 /journal.pone.00871 1 1 .t004 



using eight items (Cronbach's a = 0.799), agreeableness was 
measured using seven items (Cronbach's oc = 0.780), conscien- 
tiousness was measured using eight items (Cronbach's a = 0.796), 
neuroticism was measured using ten items (Cronbach's oe= 0.888) 
and openness was measured using seven items (Cronbach's 
a = 0.798). 

Trading variables. In this paper, trading volume was 
denoted as the number of stocks being traded by individual 
investors. The sum of the trading volume in the three experiments 
with a unilaterally rising stock price was treated as the trading 
volume in the investment situation with a unilateral increase in 
stock price. Similarly, the sum of the trading volume in the three 
situations with a unilaterally falling stock price was treated as the 
trading volume in the investment situation with a unilateral 
decrease in stock price. Meanwhile, the average return in each 
situation was treated as the return in the unilaterally price rising 
situation and the unilaterally price falling situation, respectively. 
The related formulas are: 

TV in UPR = sum of TVs in three corresponding UPR 
experiments. 

TV in UPF = sum of TV in three corresponding UPF 
experiments. 

R in each experiment = (ending assets — beginning assets)/ 
beginning assets. 

R in UPR = average R in three corresponding UPR experi- 
ments. 

R in DPI = average R in three corresponding UPF experiments. 

TV stands for Trading Volume and R stands for Returns, while 
UPR stands for a Unilaterally Price Rising situation and UPF 
stands for a Unilaterally Price Falling situation. 

Statistical analysis 

The software used in the statistical analysis was SPSS 19.0. 

Results 

The price processes and timing of the manipulations 

The stock price trends generated in the 6 experiments are 
shown below: 

Figure 1 reflects the stock price trends generated by the 
participants' own behavior without any interference. It shows that 
in the early few minutes, the stock price rose because of a large 
amount of buy deals, but after it reached its peak, it fluctuated 
until the end of the experiments. Overall, the stock price trend was 
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Table 5. Regression of Returns on Trading Volume. 



variable Dependent variable(Returns in UPR) 





Male 


Female 


High-E 


Low-E 


High-A 


Low-A 


High-C 


Low-C 


High-N 


Low-N 


High-O 


Low-O 




N = 50 


N=65 


N = 33 


N = 34 


N = 37 


N = 35 


N = 31 


N = 34 


N=26 


N=29 


N = 36 


N = 37 


Trading Volume 


.059 


-.390* 


-.569** 


-.046 


-.434* 


-.261 


-.225 


.077 


-.207 


-.304 


-.304 


-.166 


F 


.111 


6.446* 


6.833* 


.023 


5.877* 


.658 


.534 


.066 


.402 


3.062 


2.042 


.226 


R 2 


.003 


.152 


.324 


.002 


.255 


.068 


.051 


.006 


.043 


.254 


.254 


.028 



NOTE:UPR stands for Unilaterally Price Rising situation. High-E = Investors with high (1 SD above the mean) scores in extroversion; Low-E = Investors with low (1 SD 

below the mean) scores in extroversion; High-A = Investors with high (1 SD above the mean) scores in agreeableness; Low-A = Investors with low (1 SD below the mean) 

scores in agreeableness; High-C = Investors with high (1 SD above the mean) scores in conscientiousness; Low-C = Investors with low (1 SD below the mean) scores in 

conscientiousness; High-N = Investors with high (1 SD above the mean) scores in neuroticism; Low-N = Investors with low (1 SD below the mean) scores in neuroticism; 

High-0 = Investors with high (1 SD above the mean) scores in openness; Low-0 = Investors with low (1 SD below the mean) scores in openness. 

*p<0.05, 

**p<0.01. 

doi:1 0.1 371 /journal.pone.00871 1 1 .t005 



a steady rise without any manipulation. Figure 2 was generated by 
the setting that in the first three minutes, there was no 
manipulation, while afterward, the account held by the researchers 
began to buy stocks with higher and higher commissioned prices, 
leading to an intentional unilateral increase in stock price. Figure 3 
shares a similar manipulation to that shown in Figure 2. The price 
trends generated in these two situations were similar, with a great 
increase in the stock price. An analysis of the data generated by 
these three experiments indicates that the stock returns were 
negatively related to trading volumes. Figure 4 reflects the 
situation of a falling price with manipulation where there was no 
interference in the first three minutes; the price kept rising 
naturally until it reached its peak, decreasing to a stable level in the 
fourth minute. At that moment, manipulation began by selling 
stocks at a low price, generating a unilaterally price-falling 
situation. The data analysis in this experiment beginning from 
the fourth minute shows that there was no significant relationship 
between stock returns and trading volume. To further justify this 
statement, we changed our manner of manipulation. Figure 5 was 
generated with a different manipulation setting where a soft 
manipulation started in the second minute and then a strong 
manipulation began in the tenth minute, leading to a unilateral 
decrease in price. Figure 6 shows a dramatic change from a high 
price to a low price, while in the last two minutes, the price had a 
rising trend, but it decreased again with another manipulation. 

The two experiments with an inverted treatment order (falling 
prices first, then rising prices) are shown below: 

Figure 7 was generated with a strong manipulation in the 
beginning by selling stocks at a low price, leading to a unilateral 
decrease in price. Figure 8 was generated with a manipulation in 
the beginning by buying stocks with higher and higher commis- 
sioned prices, leading to an intentional unilateral increase in stock 
price. The result was that two experiments with an inverted 
treatment order (falling prices first, then rising prices) were taken 
on. 

The relationship between return and trading volume in 
different investment situations 

Descriptive statistics and the results of correlation analysis of 
returns and trading volume are presented in Table 1 . The results 
indicate a negative relationship between returns and trading 
volume with a correlation coefficient of —0.303 (p<0.01) in 
unilaterally price-rising situations and an insignificant relationship 
between returns and trading volume with a correlation coefficient 



of 0.171 in unilaterally price-falling situations, supporting 
Hypothesis 1. 

Descriptive statistics and the results of correlation analysis of 
returns and trading volume with respect to the inverted order 
treatment are presented in Table 2, which corresponds to the 
further experiments to balance the order effect with an inverted 
treatment order (falling prices first, then rising prices). The results 
indicate a negative relationship between returns and trading 
volume with a correlation coefficient of —0.212 (p<0.01) in 
unilaterally price-rising situations and an insignificant relationship 
between returns and trading volume with a correlation coefficient 
of —0.017 in unilaterally price-falling situations, also supporting 
Hypothesis 1. The results show that overtrading occurred in 
unilaterally price-rising situations, while in unilaterally price-falling 
situations, no overtrading occurred. 

The impacts of personality and gender on trading 
volume 

Descriptive statistics and correlation analysis of personality and 
gender on trading volume are shown in Table 3. These rates 
indicate an insignificant relationship between trading volume and 
the Big Five personality dimensions in both the unilaterally rising 
and the unilaterally falling scenarios, while trading volume is 
significantly influenced by gender. The results of the T-tests used 
to analyze the relationship between gender and trading volume are 
shown in Table 4. Table 4 shows that the trading volumes of male 
investors are higher than those of female investors in both 
unilaterally price-rising and unilaterally price-falling situations. 

Table 3 shows that the Big Five personality dimensions do not 
affect individual trading volumes. However, because Table 1 
showed a significandy negative relationship between returns and 
trading volume in unilaterally price-rising situations, further 
analysis of the impact of personality and gender on trading 
volume should be undertaken. The regressions were conducted for 
two subgroups composed of members with either high (1 SD above 
the mean) or low ( 1 SD below the mean) [36] personality scores in 
unilaterally price-rising situations, which are shown in Table 5. 
The table shows a significantly negative relationship between 
returns and trading volume of female investors with a regression 
coefficient of —0.390 (p<0.05). No significant relationship was 
found for male investors, which is the opposite of the expected 
result indicated by Hypothesis 7. Regression coefficients for high-E 
investors and high-A investors were —0.69 (p<0.01) and —0.434 
(p<0.05), respectively, which was significant enough to justify the 
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relationship between returns and trading volume. However, other 
dimensions of personality do not show a significant relationship, 
indicating the opposite of the expected result indicated by 
Hypothesis 2, while simultaneously supporting Hypothesis 3 and 
not supporting Hypotheses 4 and 5. 

Discussion 

The trading volumes of stock investors are always high, 
especially in the Chinese stock market. Because of these high 
trading volumes, many researchers assume that there is overtrad- 
ing in the stock market. In this paper, we collected data from a 
simulated stock trading system and performed a statistical analysis 
on these data, finding that in unilaterally price-rising situations, 
there is a negative relationship between returns and trading 
volume. In other words, there was overtrading in the stock market. 
However, in unilaterally price-falling situations, there was no 
significant relationship between stock returns and trading volume, 
and overtrading did not occur. This result is consistent with 
Hypothesis 1, which stated that the investment situation would 
influence investing behavior, thus supporting the "disposition 
effect" and the "prospect theory" proposed by Shefrin and 
Statman [9] and Kahneman and Tversky [11], respectively. The 
disposition effect refers to investors who tend to sell a large amount 
of stock in unilaterally price-rising situations due to risk aversion, 
therefore trading too much, while in unilaterally price-falling 
situations, investors tend to hold stocks due to embracing risk, and 
do not trade as often. 

The data analysis in this paper also indicates that investors' 
trading volume is not influenced by the Big Five personality 
dimensions of investors. However, in unilaterally price-rising 
situations, the trading volume of an investor with high scores in 
extroversion and agreeableness could adversely predict stock 
returns. These results are consistent with Hypotheses 3, 4 and 6 
but not Hypotheses 2 and 5. In Hypothesis 2, we hypothesized that 
extroverted investors may be more rational and therefore less 
prone to overtrading. However, the results show that investors 
with high extroversion scores trade excessively in unilaterally 
price-rising situations. Li and Liu [37] found that individuals with 
high extroversion scores show risk-seeking behaviors in different 
framework situations and that individuals with high extroversion 
scores may prefer to pursue risk and adventure. Thus, they could 
be predicted to tend to buy stocks at high prices and to trade 
excessively to release stock returns. However, in unilaterally price- 
falling situations, individuals with high extroversion scores may 
hold onto loses and not trade excessively. Similarly, in Hypothesis 
5, we infer that investors with high neuroticism scores are likely to 
trade excessively. However, the results show that investors with 
high neuroticism scores do not trade excessively. Neuroticism 
reflects an individual's tendency to experience negative emotions, 
and individuals with high neuroticism scores are apt to irrationally 
overreact to bad feelings. However, in the unilaterally price-rising 
situation, most individuals will gain returns and experience 
positive emotion. Thus, investors with high neuroticism scores 
could hold onto winning stocks and thus not trade excessively. In 
contrast, in the unilaterally price-falling situation, investors with 
high neuroticism scores could experience negative emotions 
encouraging them to sell losers early and therefore avoid incurring 
a large loss. 

Regarding the analysis on gender's impact on trading volume, 
we found that the trading volumes of male investors are higher 
than those of female investors in both unilaterally price-rising and 
price-falling situations. This result is consistent with previous 
research indicating that male investors are more confident than 



female investors and trade more than female investors do by up to 
45% [31-33]. However, the results of our analysis show that in 
unilaterally price-rising situations, only the female investors' 
trading volume affected the returns; that is, female investors are 
likely to trade too much, which is consistent with the findings of 
Shua et al [38] that female investors have a greater "disposition 
effect," and they tend to sell more stocks than male investors do in 
unilaterally price-rising situations. Male investors are so confident 
that in unilaterally price-rising situations, they hold stocks that they 
believe will continue increasing. Therefore, in that case, a female 
investor would trade too much, while a male investor would not. 

This paper focuses on the impact of the investment situation, 
personality and gender on overtrading. Due to the complexity of 
personality and the variety of factors affecting investment decisions 
in stocks, the conclusions from this research should be further 
investigated. There were some limitations experienced by 
researchers. First, the investment environment was in the 
simulated stock trading system. In the real world, there are so 
many types of stocks and investors that stock prices are also 
influenced by investment policy, company performance and the 
manipulation of institutions. Therefore, in a further study, more 
stocks should be included in the simulated system to reflect real- 
world stock markets more closely. Second, there were only 8 
experiments that lasted 20 minutes with different manipulation 
methods, there are limitations to the external validity of the results. 
To confirm the relationships found in this paper, further research 
should include more experiments in different situations. Finally, 
the definition of overtrading in this paper involves the existence of 
a significantly negative relationship between returns and trading 
volume, ignoring the effect of market periods in the decision- 
making process of investors. Therefore, a time-series analysis 
should be utilized in further studies. 

Despite these limitations, there are still some reasonable 
suggestions based on the conclusions in this paper. First, investors 
should hold appropriate stocks and gain returns in unilaterally 
price-rising situations because investors tend to sell winners too 
early and trade excessively in such situations. Second, female 
investors should decrease their trading volume and avoid early 
selling in unilaterally price-rising situations because they are likely 
to trade excessively. Finally, although personality as a whole does 
not affect trading volume, investors with high scores in extrover- 
sion and agreeableness tend to trade too much in unilaterally 
price-rising situations; thus, these investors should avoid pursuing 
risk and interference from other investors and decrease their 
trading volume at such times. 

Conclusions 

Through analysis of the data collected in the simulated stock 
trading system, we observed that there is a significandy negative 
relationship between returns and trading volume in unilaterally 
price-rising situations, while there is no such relationship in 
unilaterally price-falling situations, which indicates overtrading in 
the former situation. The trading volume of male investors was 
significandy larger than that of female investors; however, males 
did not overtrade in unilaterally price-rising situations, while 
female investors did. Finally, there was no significant relationship 
between trading volume and the Big Five personality dimensions, 
but the returns of high-E investors and high-A investors were 
adversely affected by their trading volumes, which indicates 
overtrading by investors with high scores in extroversion and 
agreeableness. 



PLOS ONE | www.plosone.org 



9 



January 2014 | Volume 9 | Issue 1 | e871 1 1 



Is There Any Overtrading in Stock Markets 



Acknowledgments 

We thank the financial engineering laboratory for offering the Experi- 
mental Platform. We gratefully acknowledge the participation of the 
individual students. 



Author Contributions 

Conceived and designed the experiments: JZ LW. Performed the 
experiments: HW SL. Analyzed the data: HW SL. Contributed 
reagents/materials/analysis tools: HW SL. Wrote the paper: JZ HW. 



References 

1. Jesen MG (1968) The performance of mutual funds in the period 1945—1964. 
The Journal of Finaee 23(2): 389-416. doi: 10.1 1 1 1/j. 1540-6261. 1968. 
tb00815.x. 

2. Barber BM, Lee YT, Liu Y J, Odean T (2009) Just how much do individual 
investors lose by trading? Rev. Financ. Stud 22(2): 609-632. doi:10.1093/rfs/ 
hhn046. 

3. Hiemstra G, Jones JD (1994) Testing for Linear and Nonlinear Granger 
Causality in the Stock Price- Volume Relation. Journal of Finance 49: 1639— 
1 664. doi: 10. 1 1 1 1 540-626 1 . 1 994.tb04776.x. 

4. De Bondt WF, Thaler RH (1995) Financial decision-making in markets and 
firms: A behavioral perspective. In: Jarrow R, Maksimovic V, Ziemba W, 
editors. Finance: Handbook in Operations Research and Management Science. 
North Holland: Amsterdam. Vol. 9, 385-410. 

5. Barber BM, Odean T (2000) Trading is Hazardous to Your Wealth: The 
Common Stock Investment Performance of Individual Investors. The Journal of 
Finance 55(2): 773-806. doi: 10. 1 1 1 1/0022-1082.00226. 

6. Chen W, Exchange SS, Li Z, Shi Y (2010, September) Do All Individual 
Investors Lose by Trading? In The 2010 Annual Meeting of the Academy of 
Behavioral Finance & Economics. 90 p. Available: http://www.ebri.org/ 
whatsnew/2010ABFE-Proc.pdf#page = 90. 

7. Songtao T, Yaping W (2006) Do Investors Trade too Much? Evidence From 
China's Stock Markets. Economic Research Journal 10: 83—95. Available: 
http://www.cqvip.com/qk/95645x/200610/23097060.html. 

8. Barber BM, Odean T (2001) Boys will be boys: gender, overconfidence, and 
common stock investment. The Quarterly Journal of Economics 116: 261—292. 
doi: 10.1 162/003355301556400. 

9. Shefrin H, Statman M (1985) The disposition to sell winners too early and ride 
losers too long: Theory and evidence. The Journal of Finance 40: 777—790. 
doi: 10. 1 1 1 1 /j. 1 540-626 1 . 1 985.tb05002.x. 

10. Weber M, Camercr CF (1998) The disposition effect in securities trading: an 
experiment analysis. Journal of Economic Behavior &Organization 33(2): 167— 
184. doi:10.1016/S0167-2681(97)00089-9. 

11. Kahneman D, Tversky K (1979) A Prospect Theory: An Analysis of Decision 
Under Risk. Economctrica 47(2): 263-291. Available: http://www.jstor.org/ 
stable/ 1914185. 

12. Xinghui P. Xiaohong W (1995) A Study of the Shanghai Stockholders' 
Invcsting-Bchavior and Personality Traits. Psychological Science 18(2): 94—98. 
Available: http://en.cnki.com.cn/Articlc_cn/CJFDTOTAL-XLKX502.006. 
htm. 

13. Epstein I. & Garfield, D. (1992). The Psychology of Smart Investing, John Wiley 
& Sons, Inc. 256 p. 

14. Costa, P T., Jr., & McCrae, R R. (1992). Revised NEO Personality Inventory 
(NEO PI-R) and NEO Five-Factor Inventory (NEO-FFI) professional manual. 
Odessa, FL: Psychological Assessment Resources. 

15. Costa PT, McCrae RR (1998) Trait theories of personality. In: Barone DF, 
M.Hersen, editors. Advanced personality. The Plenum series in social /clinical 
psychology. 103-121. 

16. Judge TA, BonoJE, Hies R, Gerhardt MW (2002) Personality and leadership: a 
qualitative and quantitative review. Journal of applied psychology 87(4): 765- 
780. doi:10.1037/0021-9010.87.4.765. 

17. Barrick MR, Mount MK (1991) The Big Five personality dimensions and job 
performance: A meta-analysis. Personnel Psychology 44(1)1—26. doi: 10.1111/ 
j.l744-6570.1991.tb00688.x. 

18. Hogan J, Holland B (2003)Using Theory to Evaluate Personality and Job- 
Performance Relations: a socioanalytic perspective. Journal of Applied 
Psychology 88(1): 100-12. doi:10.1037/0021-9010.88.1.100. 

19. Roberts BW, Kuncel NR, Shiner RL, Caspi A, Goldberg LR (2007) The Power 
of Personality: The Comparative Validity of Personality Traits, Socioeconomic 
Status, and Cognitive Ability for Predicting Important Life Outcomes. 
Perspectives on Psychological \ Science 2(4): 313-345. doi: 10. 1 1 1 1/j. 1 745- 
6916.2007.00047.x. 

20. Chamorro-Prcmuzic T, Furnham A. (2003) Personality Predicts Academic 
Performance: Evidence from Two Longitudinal University Samples. Journal of 



Research in Personality, 37(4): 319-338. Available: http://dx.doi.org/10.1016/ 
S0092-6566(02)00578-0. 

21. Hampson SE, Goldberg LR, Vogt TM, Dubanoski JP (2006) Forty Years on: 
Teachers' Assessments of Children's Personality Traits Predict Self-Reported 
Health Behaviors and Outcomes at Midlife. Health Psychology 25(1): 57-64. 
doi: 10. 1037/0278-6133.25. 1.57. 

22. Robbins SB, Allen J, Casillas A, Peterson GH, Le H (2006) Unraveling the 
Differential Effects of Motivational and Skills, Social, and Self-Management 
Measures from Traditional Predictors of College Outcomes. Journal of 
Educational Psychology 98(3): 598-616. doi:10.1037/0022-0663.98.3.598. 

23. John OP (1989) Towards a taxonomy of personality descriptors. In: Buss DM, 
Cantor N, editors. Personality psychology: recent trends and emerging 
directions. New York :Springer. 261-271. 

24. Goldberg LR (1990) An alternative description of personality: The Big Five 
factor structure. Journal of Personality and Social Psychology 59: 1216-1229. 
doi:10.1037/0022-35 14.59.6.1216. 

25. Behling 0(1998) Employee selection: Will intelligence and conscientiousness do 
the job? Academy of Management Executive 12: 77-86. Available: http://www. 
jstor.org/ stable/4 1 65443. 

26. O'Brien TB, DcLongis A (1996) The interactional context of problem-, 
emotion-, and relationship-focused coping: The role of the Big Five personality 
factors. Journal of Personality 64: 775-813. doi: 10.1 1 1 1/j. 1467-6494. 1996. 
tb00944.x. 

27. Watson D, Hubbard B (1996) Adaptation style and dispositional structure: 
coping in the context of the Five-factor model. Journal of Personality 64: 735- 
774. doi: 10.1111/j.l467-6494.1996.tb00943.x. 

28. Lei W, Xiaoping Z, Junqi S (2003) A Psychological Study of Chinese 
Stockholders' behavior. Psychological Science 26(1): 24-27. Available: http:// 
en.cnki.com.cn/Article_en/CJFDTOTAL-XLKX200301005.htm. 

29. Borgatta EF (1964) The structure of personality characteristics. Behavioral 
Science 12: 8-17. doi:10.1002/bs.3830090103. 

30. Hogan R(1982) A socio- analytic theory of personality. In: Page MM, editor. 
Personality-current theory & research: Nebraska symposium on motivation. 
Lincoln, NE: University of Nebraska Press. 55—89. 

31. Alpert M, Raiffa H (1982) A Progress Report on the Training of Probability 
Assessors. In: Kahneman D, Slovic P, Tversky A, editors. Judgment Under 
Uncertainty: Heuristics and Biases. Cambridge and New York: Cambridge 
University Press. 294-305. 

32. Lundeberg MA, Fox PW, Punccoha J (1994) Highly Confident but Wrong: 
Gender Differences and Similarities in Confidence Judgments, Journal of 
Educational Psychology 86(1): 114-121. doi: 10. 1037/0022-0663.86.1.1 14. 

33. Lewellen WG, Lease RG, Schlarbaum GG (1977) Patterns of investment 
strategy and behavior among individual investors. Thejournal of Business 50(3): 
296-333. Available: http://www.jstor.org/stable/2352539. 

34. Goldberg LR (1999) A broad-bandwidth, public domain, personality inventory 
measuring the lower-level facets of several five-factor models. Personality 
psychology in Europc7: 7-28. Available: http://projects.ori.org/lrg/PDFs_ 
papers/A%20broad-bandwidth% 20inventory.pdf. 

35. Goldberg LR, Johnson JA, Eber HW, Hogan R, Ashton MC, et al. (2006) The 
international personality item pool and the future of public-domain personality 
measures. Journal of Research in Personality 40(1): 84—96. doi:10.1016/ 
j.jrp.2005.08.007. 

36. Aiken LS, West SG (1991) Multiple regression: Testing and interpreting 
interactions. Newbury ParkCA: Sage. 24 p. 

37. Li S, Liu CJ (2008) Individual differences in a switch from risk-averse preferences 
for gains to risk-seeking preferences for losses: can personality variables predict 
the risk preferences? Journal of Risk Research 11(5): 673-686. doi:10.1080/ 
13669870802086497. 

38. Shua L, Qiaob Y, Zhengyuc T, Jiand Z (2006) Psychological Experimental 
Study on Hot-hand Effect and Gambler's Fallacy. Economic Research Journal 
8: 58-69. Available: http://en.cnki.com.cn/Article_en/CJFDTOTAL- 
JJYJ200608006.htm. 



PLOS ONE | www.plosone.org 



10 



January 2014 | Volume 9 | Issue 1 | e87111 



